The present study focuses on the effect of anisotropy on thin laminated composite plates as smart structure with distributed AFC patches using ACLD treatment, and analysis is carried out for geometrically nonlinear transient vibrations. The constraining layer made up of AFC material is attached to substrate with the help of viscoelastic layer is modeled by using Golla-Hughes-McTavish (GHM) method. Along with a simple first-order shear deformation theory the Von Kármán type non-linear strain displacement relations are used for deriving this electromechanical coupled problem. A 3-dimensional finite element model of smart composite panels integrated with the ACLD treated patches has been modeled. The objective of the paper is to reveal the damping properties of thin laminated composite plates in order to attenuate the geometric nonlinear transient vibrations.
INTRODUCTION
In the following decades there will be much scope for the design and development of flexible structures having lightweight. Structures of composite materials e are used in abundant forms like beams, plates and shells for various engineering applications in the field of aeronautical, mechanical, civil, chemical and other industries. The sensitive property of these materials leads to vibrations which influence the decay. Due to vibrations the serious issues are generated such as instability and fatigue. Some materials are very active like shape memory alloys which can be integrated with the composite materials to increase the efficiency. One of the materials called piezoelectric is used abundantly to reduce the vibrations and add smartness to the materials [1] . The investigation is also done on Piezoceramics, by using which the material stiffness can be increased where the actuation can be controlled by the voltage flow [2] .
The research has been done on the smart materials in order to study the analytical solutions on laminated piezoelectric [3] [4] [5] [6] . Even the research is carried out to find the static analysis of the smart shells integrated with piezoelectric material [7] [8] [9] [10] . One of the research concentrates on FE analysis of the structures integrated with the sensors and actuators of piezoelectric material [11] .The research papers used Goll-HugesMcTavish (GHM) method for the ACLD treatment of the viscoelastic layer and von Karman type is used to find strain displacement for nonlinear relations. 
FE MODEL
To avoid shear locking in thin plates and also to calculate the stiffness matrices, the selective integration rule is applied. To understand the changes in the plate , the strain can be put in two varieties namelyin- 
CLOSED LOOP
Now to activate the patches a law of velocity feedback control is imposed. The same can be shown in the form of equation
RESULTS
The model is developed in Matlab and analysis is carried out to minimise the non-linear vibrations which are generated by applying the load in the transverse direction. 
Validation
The results got from the experimentation are validated by the reference paper [16] . 
CONCLUSIONS
In order to investigate the behavior of the substrate under active layer damping a three dimentional finite element model was developed. An anisotropic material of thin laminated composite plates as smart structure with distributed AFC patches using ACLD treatment was analyzed for geometrically nonlinear transient vibrations. The AFC material is used to make the constraining layer of the ACLD treatment. Golla-HughesMcTavish (GHM) was used to model the constrained viscoelastic layer of the ACLD treatment in time domain. Along with a simple first-order shear deformation theory the Von Kármán type non-linear strain displacement relations are used for deriving this electromechanical coupled problem. The results prove that the ACLD treatment using AFC material has a drastic improvement in the damping characteristics of the laminated plates as compared to the passive damping. The effect of material anisotropy on amplitude the vibration is examined and is observed that the value of w/h increases with decrease in the value of E1/E2 due to decrease in overall stiffness of the plate. Also, the effect of non-dimensional load on response showed that as load increases the amplitude of the response increases. the phase plots reveal the aspect of stability in controlling the nonlinear transient vibrations. For symmetric cross-ply (0°/90°/0°) plates, the damping ability of the ACLD patch becomes maximum when the piezoelectric fiber orientation angle in the AFC constraining layer is 0 degrees.
